I. INTRODUCTION
Hydraulic fracturing has been the subject of much debate recently, both in the United States and increasingly in Europe. Advances in hydraulic fracturing technology have led to a shale gas boom in the United States, significantly lowering natural gas prices,' and causing some foreign businesses to move manufacturing plants from Europe to the United States. In the United States, approximately 11,000 new wells are "fracked" each year, adding to the currently existing 35,000 wells. 7 When compared to
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gas development has not been pursued in Europe. The European Commission and the European Parliament continue to evaluate the impact of fracturing on the environment and human health, and have already released numerous studies and reports. 29 It is the objective of these initiatives to ensure that the environmental risks arising from shale gas projects and cumulative developments are adequately identified and managed in Europe. 30 In addition, the European Union is attempting to establish a common regulatory approach allowing for a comparable and coherent regulatory environment across the European Union and all its Member States. This Article analyzes the existing regulatory frameworks in the United States and European Union as they relate to hydraulic fracturing of shale gas. It is argued that while the United States' experience may serve as an example for the European Union, the shale gas boom in the United States has raised a host of environmental and health concerns that need to be addressed. At the same time, the United States may be well advised to consider some of the developments in Europe, where, for example, mutual non-disclosure agreements regarding damages to the environment and human health may not be allowed. 32 First, this Article briefly discusses the methods of hydraulic fracturing and the major environmental concerns associated with the exploration of shale gas. Part two reviews the regulatory approach of hydraulic fracturing in the United States and discusses new developments in the existing legal framework. The third and final part of the Article focuses on developments in the European Union. The legislative powers of the European Union in the areas of environmental protection and energy policy are considered first, followed by a brief discussion of the most relevant norms that apply to fracturing in Europe. As shortcomings are identified, current developments
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and initiatives by the European Commission and Parliament to address these shortcomings are described.
II. THE SHALE GAS REVOLUTION

A. Shale Gas and Hydraulic Fracturing in the United States
Shale Gas Development
Natural gas has a substantial role in the United States' use of energy. Resources are abundant, and natural gas is commonly lauded not only for its clean-burning nature and economic viability, but also for its reliability and popularity in a wide range of industries. 33 Whereas conventional gas reservoirs are created when gas migrates from an organic-rich source formation into a permeable reservoir rock trapped by an overlying layer of impermeable rock, shale gas resources form within the organic-rich shale source rock. 34 The result is that such formations have limited horizontal permeability and extremely limited vertical permeability. Unlike conventional reservoirs that contain gas in interconnected pore spaces that can easily flow to a wellbore, 36 unconventional reservoirs, or shale gas formations with low permeability, trap gas within the reservoir rock itself . To create additional permeability, it is necessary to stimulate the reservoir. This is accomplished through hydraulic fracturing. Historically, shale or sedimentary rock formations have produced small amounts of natural gas, thereby limiting their economic viability. 40 However, advances in hydraulic fracturing technologies and increased use of horizontal drilling 4 ' have been
U.S. DEP'T OF ENERGY, MODERN SHALE GAS DEVELOPMENT IN THE UNITED STATES: A PRIMER 3-4 (2009) [hereinafter PRIMER]
, archived at http://perma.cc/PA9V-G3KA; natural gas is a major fuel source for pulp and paper, metals, chemicals, petroleum refining and food processing. Id. at 4.
What is Shale Gas and
Why is it Important?, U.S. ENERGY INFORMATION ADMIN., http://www.eia.gov/energy_in_brieflarticle/about_shalegas.cftn (last updated Dec. 5, 2012, archived at http://perma.cc/6BNL-ALER).
35. PRIMER, supra note 33, at 14. 36. PRIMER, supra note 33, at 15. 37. PRIMER, supra note 33, at 15. 38. PRIMER, supra note 33, at 15. 39. See U.S. DEP'T OF ENERGY, SHALE GAS: APPLYING TECHNOLOGY TO SOLVE AMERICA'S ENERGY CHALLENGES 3 (2011), archivedat http://perma.cc/XC99-EM7M.
40. PRIMER, supra note 33, at 13. 41. PRIMER, supra note 33, at 13; horizontal drilling dates back to the 1930s-40s. Advances in horizontal drilling could be seen as a tipping point in the fracking process. Because shale formations have low permeability, particularly vertically, vertical wells must be spaced in closer intervals. Horizontal wells provide more exposure over a larger area. As a result, six to eight horizontal wells over a one square mile area could tap into the same or once considered to be lacking potential for production and profit are being re-examined. 4 3 Demand and production of natural gas has increased," and current estimates indicate that most of this increase is due to projected growth in shale gas production.
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The Hydraulic Fracturing Process
Commonly thought of as a drilling process, hydraulic fracturing, or "fracking," is actually a well stimulation process used to maximize the extraction of underground resources such as natural gas, oil, and geothermal energy. 46 The fracking process begins with the building of site infrastructure, which necessarily includes well construction. 7 Wells are drilled to intersect shale formations at depths that typically range from 6,000 to more than 14,000 feet and horizontal sections that extend 1,000 to 6,000 feet away from the well.
4 8 Fluids consisting of water, sand, and chemical additives are injected through the wellbore into the geologic formation under very high pressure.
4 9 The process of hydraulic fracturing is comprised of various stages and tailored to the particular needs of a shale formation, 50 as shale basins in the United States are each different, with unique exploration criteria and operational challenges. 51 For each stage of larger reservoir volume as sixteen vertical wells each located on a separate well pad in the same sized area. PRIMER, supra note 33, at 46-47. 42. See Glossary, EIA.GOV, http://www.eia.gov/tools/glossary/index.cfm?id=P (last visited Nov. 16, 2013, archived at http://perma.cc/8VMH-D9HF)(Defining a play as "A set of known or postulated oil and gas accumulations sharing similar geologic, geographic, and temporal properties, such as source rock, migration pathway, timing, trapping mechanism, and hydrocarbon type..
.. A play is often used to refer to a natural gas accumulation, i.e., a natural gas shale play.").
43. 51. PRIMER, supra note 33, at 16 (for example, the Antrim and New Albany Shales are shallower and produce significant volumes of formation water as opposed to other gas shales in the country).
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[Vol. 24:1 treatment, called sub-stages, a series of different volumes of fracture fluids with specific additives and proppant concentrations is injected sequentially. 52 These additives serve various purposes. For example, depending on the conditions of the shale basin, the first sub-stage might be an "acid stage," where several thousand gallons of water mixed with a dilute acid works to clear cement debris and provide an open conduit for other fluids. 53 The next stage might be a "pad stage," consisting of roughly 100,000 gallons of slickwater which fills the wellbore with a solution that facilitates flow and placement of proppant material. 54 Additionally, biocides act to prevent microorganism growth and oxygen scavengers are used to prevent corrosion of metal pipes.
Once the pressure exceeds the rock strength, the fluids open or enlarge fractures in the rock. 56 The proppant material "props" or keeps the fractures from closing when the pumping pressure is reduced, thereby allowing the once-trapped gas to travel up the well casing to the wellhead.
57
After fracturing is completed, the internal pressure of the geologic formation causes the injected fracturing fluids, called flowback, to rise to the surface, along with natural formation waters and other naturally occurring substances. The flowback may happen over time and ultimately requires management of the wastewater through recycling, injection, storage, or treatment, as discussed below.
B. Environmental Concerns ofHydraulic Fracturing
Water
Perhaps the most significant environmental concerns with respect to hydraulic fracturing are impacts on water. These impacts affect not only water usage and quality, both for drinking and US waters, but also management and treatment. There is no doubt that fracking necessitates substantial amounts of water; drilling and fracking of a horizontal well may 59. The majority of fluid is captured within several hours or weeks. In some cases, however, flowback of fracturing fluid in produced water can continue for several months after gas production has begun. PRIMER, supra note 33, at 66.
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typically require between two to four million gallons of water. 60 However, some accounts indicate that individual wells have required between 16 and 21 million gallons of water.' When one considers that a single well pad can contain up to eight wells, water volume increases significantly. Moreover, the United States Environmental Protection Agency (EPA) has estimated that each year 35,000 wells are being fracked and that the annual water requirement may range from 70 to 140 billion gallons. 62 Sources for this sizeable volume of water typically include groundwater, surface water, or treated wastewater.
63 Accordingly, the larger question is whether such substantial withdrawals of water have the ability to impact sources of drinking water6 and water availability for the public in general.
The substantial volume of water used during the fracking process does not remain underground. As noted above, flowback of fluid occurs during the fracturing of a well, resulting in wastewater containing dissolved chemicals and other contaminants that must be managed. 5 Management of fracking wastewater presents a number of concerns. Operators use storage tanks and pits to temporarily store waste fluids for later use or disposal.
66 If mismanaged, these fluids can be released through spills or leaks, faulty well construction, or other exposure pathways.
67
Another option for wastewater management is to dispose of fracking wastewater fluids through injection into deep wells. Aside from concerns about proper casing and cementing of the well or corrosion that might compromise well integrity, 69 formation. 7 0 Furthermore, injection must be conducted in a manner that prevents contamination of any underground sources of drinking water.
As an alternative to storage or injection, some shale gas wastewater is discharged to publicly owned treatment works (POTWs); however, these POTWs are not always equipped to properly handle the constituents of this type of wastewater.
7 2 Total dissolved solids, chloride, and bromide, for example, are some of the main pollutants of concern for POTWs 7 ' and have the ability to "pass-through" the treatment facility or cause "interference" with a POTW's operation, such as contamination of biosolids.
74
Understanding the quality and quantity of the wastewater that is to be discharged to a POTW as well as assessing the impact of the wastewater on its treatment and operations are paramount for the successful treatment of fracking wastewater and a POTW's compliance with its NPDES 75 permit terms and conditions. 76 Shale gas operators may also seek to recycle produced water for use in the fracking process, rather than rely on fresh water. 77 Gas producers have accelerated such efforts to decrease costs associated with procuring fresh water, transport of wastewater, and offsite treatment and disposal. 78 Moreover, given the large amounts of fresh water used, it is no surprise that states are increasingly advocating recycling efforts and use of non-potable water.
7 9 The challenge, ultimately, is to treat the wastewater to an 
79.
One example would be to use acid mine drainage from abandoned mining sites; however, this presents another set of concerns vis-A-vis liability under Superfund. Any party using acid mine drainage from a mine would likely be considered an "operator" and subject acceptable quality for reuse for hydraulic fracturing operations.
Air
The oil and gas industry is a significant source of volatile organic compounds (VOCs) which contribute to the formation of ground-level smog. 80 There have been well-documented air quality impacts in areas with natural gas development, demonstrating increases in not only VOCs, but also methane and hazardous air pollutants (HAPs), such as benzene, ethylbenzene, and n-hexane. Pollution is emitted from various processes and equipment within the industry that prepare gas for sale and assist in moving it through pipelines and also during flowback. 82 Sources can include mobile sources such as trucks, sweetening units, glycol dehydrators, well completions, leaks, and gas driven devices. 
Impacts to Land
Hydraulic fracturing has contributed to soil contamination, increased seismic activity, and high concentrations of radioactive material being brought to the surface during the fracking process. Chemically tainted soil from drilling waste has increased approximately 5,000 percent over the past decade. 85 Moreover, injection of fracking wastewater has routinely produced micro-earthquakes, which have a magnitude lower than two.
86
These induced quakes increase pressure on seismic faults and make them 89 and in the last four years alone, have surged 11-fold from the three decades prior. 90 Even more significant is the recent finding that injection wells can provide a foundation for more dangerous quakes, because pressure from wastewater wells stresses nearby faults, leaving them critically loaded or on the verge of rupture if seismic waves moving across the Earth's surface hit the fault. 9 ' The result is what scientists are calling "dynamic triggering," weak seismic waves from faraway quakes that can set off a number of small quakes at well sites. 92 Certain soils and geologic formations naturally contain low levels of radioactive material known as naturally occurring radioactive material, or NORM. 93 Small amounts can be brought to the surface during the natural gas production process in both produced water and drill cuttings.94 Examples of NORM include radium, uranium, and thorium. 95 A more serious concern is that radioactive material brought to the surface will contaminate land for many years. 97 Radium-226 is the main radioactive element found in the Marcellus shale" and has a half-life of 1,600 years. 99 NORM can remain active and potentially lethal and also bio-accumulate in the food chain, eventually reaching humans.' 00 In the Marcellus Shale, concentrations of NORM in fracking wastewater have been found to be substantially higher than the Maximum Contaminant Levels (MCLs) for drinking water.' 0 ' Wastewater with high concentrations of NORM can impact treatment facilities,' 02 and discharge of wastewater from a treatment facility could result in a discharge of radioactive contaminants, possibly impacting downstream public water systems or water quality standards.' 
Impacts to Animals and Habitats
The environmental effects of fracking are multi-faceted. Adverse impacts of shale gas production on water and air, resulting in degradation of air and water quality, will have negative impacts on wildlife, livestock and aquatic organisms.'" These effects can be numerous and varied and will depend on several factors, such as the sensitivity of the species and the nature of the disruption.1os A recent study by Cornell University concluded that livestock experienced neurological, reproductive and gastrointestinal problems after being exposed to fracking fluids either accidentally or incidentally.
106 Water acquisition has also had critical effects on fish and aquatic life by depleting necessary water levels.
10 7 Yet another impact of the fracking process is increased traffic.
08 Construction of access roads necessary for well construction, transport of water, sand and chemicals for injection, and removal of wastewater can "fragment" field and forest habitats,' 09 which, in turn, threaten sensitive plants and animal species.1 10
1II. REGULATORY APPROACH IN THE UNITED STATES
There is no comprehensive umbrella statute dealing with fracking, although repeated attempts have been made to pass legislation that would cover fracking operations and require disclosure and permits before drilling."' Various federal environmental statutes regulate most aspects of shale gas development. (2012) , archived at http://perma.cc/633Z-XZYH.
See generally U.S. GOv'T ACCOUNTABILITY OFFICE, UNCONVENTIONAL OIL AND GAS DEVELOPMENT: KEY ENVIRONMENTAL AND PUBLIC HEALTH REQUIREMENTS
and Rodenticide Act (FIFRA)."
3 States may promulgate their own rules and be granted "primacy," whereby they obtain primary jurisdiction and implement a particular program with federal oversight as long as a state's standards are at least as protective as, or no less stringent than, the federal standards.1 4 While some portions of the aforementioned federal laws apply to unconventional oil and gas development," 5 there are key exemptions or limitations in regulatory coverage that affect the applicability of these laws.' 6 As discussed below, EPA is evaluating existing authority with respect to fracking. This section will examine the current legal framework as it relates to hydraulic fracturing and highlight recent developments affecting the authority to regulate the process.
A. Safe Drinking Water Act
SDWA authorizes EPA to set national health-based standards for drinking water to protect against both naturally-occurring and man-made contaminants that may be found in drinking water."
7 SDWA also authorizes EPA to regulate the underground injection of fluids and establishes the Underground Injection Control (UIC) program, responsible for regulating the construction, operation, permitting, and closure of injection wells that place fluids underground for storage or disposal."' 8 The UIC program protects underground sources of drinking water (USDWs) by setting requirements for injection wells that prevent endangerment to USDWs.11 9 In the Energy Policy Act of 2005, Congress exempted fracking from regulation under the Safe Drinking Water Act and redefined the definition of "underground injection" to exclude "the underground injection of fluids or propping agents (other than diesel fuels) pursuant to hydraulic fracturing operations related to oil, gas, or geothermal production activities."l 20 This amendment exempted hydraulic fracturing from the UIC 115. U.S. Gov'T ACCOUNTABILITY OFFICE, supra note 112, at 43 (discussing pesticide requirements under FIFRA and the regulation of the use, sale and distribution of pesticides, such as biocides used by the industry to kill bacteria or other organisms that may interfere with the hydraulic fracturing process).
116. U.S. Gov'T ACCOUNTABILITY OFFICE, supra note 112, at 44. [Vol. 24:1provisions in SDWA, provided diesel fuel was not used.1 2 ' Currently, both the injection of diesel fuels during hydraulic fracturing and injection of flowback and produced water are subject to UIC permitting requirements.1
Safe Drinking Water Act
22
In May of 2012, EPA issued a draft UIC program permitting guidance for fracking injection activities using diesel fuels.1 23 Specifically, Class II wells are used for the injection of fluids associated with oil and natural gas production activities.1 24 In states where EPA has approved primacyl 25 for the UIC program, state agencies issue permits and oversee injection activities.1 2 6
Section 1431 of SDWA gives EPA the authority to take action whenever the agency receives information that a contaminant is present in or is likely to enter a public water system or a USDW, the contaminant may present an imminent and substantial endangerment to human health, and when appropriate State and local authorities have not acted to protect public hydraulic fracturing on drinking water resources.1 28 Specifically, the study seeks to analyze whether fracking has an impact on drinking water resources and identify the driving factors that may affect the severity and frequency of those impacts.1 29 Its scope focuses on the five stages of the hydraulic fracturing water life-cycle: 1) water acquisition; 2) chemical mixing; 3) well injection; 4) flowback and produced water; and 5) wastewater treatment and waste disposal.1 3 0 A progress report in December 2012 described eighteen ongoing research projects and projected that a draft report subject to peer review and comment would be released in 2014.' '
B. Clean Water Act
Shale gas extraction produces copious amounts of wastewater from the hydraulic fracturing process that contains total dissolved solids, naturally occurring radioactive materials, metals, and other chemicals used as additives.1 32 The CWA regulates both direct and indirect discharges into waters of the United States.1 33 Direct discharges of such pollutants by point sources into waters of the United States are prohibited, except in compliance with a NPDES permit.1 34 Shale gas production sites or industrial and municipal facilities that handle the disposal or treatment of wastewater from shale gas production must obtain NPDES permits if they intend to discharge directly.1 3 5 Effluent limitations in a NPDES permit are the primary mechanisms for controlling discharges of pollutants.1
36
The EPA promulgated the Oil and Gas Extraction (O&G) effluent limitations guidelines (ELGs) for wastewater discharges from field exploration, drilling, production, well treatment, and well-completion activities. disposal of wastewater discharged from natural gas extraction activities from unconventional resources.' 38 As a result, in October 2011, EPA announced a schedule to amend the O&G guidelines and develop not only standards for extraction from underground coal-bed and shale formations but also pretreatment requirements 39 to ensure that fracking wastewaters receive proper treatment and can be handled by POTWs.14 0 On August 7, 2013, EPA announced that it plans to delist coal-bed methane rulemaking; however, the Agency will continue to develop revisions to the Oil and Gas ELGs to address the unconventional oil and gas industry.141
With respect to stormwater discharges, while facilities are required to obtain NPDES permits for discharges of stormwater associated with industrial or construction activities, operators of oil and gas well sites are largely exempt from these requirements.
14 2 There is no requirement for oil and gas production facilities to obtain a NPDES permit unless there is a reportable quantity spill or discharge that causes or contributes to a water quality violation.1 4 3
Finally, section 311 of the CWA provides requirements to prevent discharges of oil from vessels and facilities. The Spill Prevention Control and Countermeasures (SPCC) rule requires facilities meeting applicability criteria to develop a spill prevention plan and implement oil spill prevention measures.'" Onshore oil and gas well sites are subject to this rule if they have a total aboveground oil storage capacity greater than 1,320 gallons and could reasonably be expected to discharge oil into US 
C. Clean Air Act
Shale gas producers have a duty to comply with existing Clean Air Act regulations and obtain air permits for any number of emissions sources.1 4 6 Producers also have an ongoing obligation to update information concerning their fracking operations that might require a permit amendment or more stringent permit. 147 The EPA recently issued the first regulations aimed at reducing air pollution from fracking.1 4 8 These new National Emission Standards for Hazardous Air Pollutants (NESHAPs) and New Source Performance Standards (NSPS) are expected to yield a nearly 95 percent reduction in VOCs emitted from more than 11,000 new fracked gas wells a year.1 4 9 This would be accomplished through "green completions," which capture toxic emissions from flowback and prevent escape to the air. 150 Also, on August 2, 2013, EPA issued final updates to its 2012 Oil and Gas Performance Standards to address VOC emissions from storage tanks.' 5 ' These tanks are used to temporarily hold liquids produced during the production and transmission of oil and natural gas.1 52 The requirements will apply to storage tanks that have the potential to emit six or more tons of VOCs a year.' 5 3 These regulatory updates were in response to several petitions for reconsideration after EPA issued its final rule.' 54 The Agency continues to evaluate other issues raised in those petitions.
55
D. Toxic Substances Control Act, Federal Insecticide Fungicide and Rodenticide Act, and Bureau ofLand Management
The Toxic Substances Control Act (TSCA) authorizes EPA to regulate the manufacture, processing, use, distribution, and disposal of 146. Some examples of sources include gas compressor engines, glycol dehydrators, and flares. PRIMER, supra note 33, at 37. 147 157 The list of chemicals manufactured in the United States is maintained on the TSCA Inventory. The EPA is currently analyzing a list of chemicals submitted by oil and gas companies as part of its study examining the impacts of fracking on water resources.' In August 2011, the Agency received a petition from Earthjustice and other organizations requesting that EPA promulgate rules to protect human health and the environment from the risks of Exploration and Production (E&P) chemicals. 160 The Earthjustice petition specifically sought to require manufacturers and processors to conduct toxicity testing, maintain records, and submit reports on any adverse environmental or health effects.'
6 ' Petitioners noted concern about inadequate information on the health effects associated with those chemicals.1 62 The EPA granted the petition in part and agreed to move forward with a proposed rulemaking process to obtain data on chemical substances and mixtures used in hydraulic fracturing, albeit not committing to a specific rule-making outcome.1 63 However, the Agency found that "petitioners have not set forth sufficient facts to support their assertion that it is necessary to issue a TSCA section 4 rule requiring testing of all chemical substances and mixtures used in all oil and gas E&P."'" The Agency will first develop an Advance Notice of Proposed Rulemaking (ANPRM) and initiate a stakeholder process to provide input on the design and scope of the TSCA reporting requirements that would be included in a proposed rule. 
17 2 The EPA has stated that it is not considering new certification statements for general use biocides registered for oil and gas uses. 7 7 The Agency is, however, examining registered biocides used in fracking in its drinking water study.1 74 Finally, the U.S. Department of the Interior's Bureau of Land Management (BLM) is proposing a rule to regulate hydraulic fracturing on public and Indian land. BLM is responsible for permitting and managing most onshore oil and gas activities on federal lands, and oversees approximately 700 million subsurface acres of federal mineral estate and 56 http://www.epa.gov/oecaagct/lfra.html (last updated June 27, 2012, archived at http://perma.cc/XH8B-AYGC). On May 16, 2013, the Bureau issued a draft rule that "would (1) provide disclosure to the public of chemicals used in hydraulic fracturing on public land and Indian land, (2) strengthen regulations related to well-bore integrity, and (3) address issues related to flowback water."' BLM issued this rule to provide useful information to the public and to ensure that hydraulic fracturing is conducted in a way that adequately protects the environment.' 77 The Department of the Interior closed the public comment period on the rule on August 23, 2013.178
U.S. Gov'T ACCOUNTABILITY
IV. HYDRAULIC FRACTURING IN THE EUROPEAN UNION
The exploration and production of shale gas in the European Union remains in its infancy when compared to the United States. There are only a small number of EU Member States that are currently exploring or performing shale gas extraction,' 79 and the actual amounts of extraction vary significantly. So far, the United Kingdom has explored only one well. 80 Poland, on the other hand, has drilled forty-three wells and sold over 100 concessions."' At the same time, only twelve wells have produced actual gas flow type of commercial shale gas production.1 83 Regardless of these facts, the exploration of unconventional gas in all Member States must comply with applicable EU rules and permits may only be issued in accordance with those rules. While the EU has a comprehensive legislative framework on environmental protection and non-discriminatory access to hydrocarbon resources,'1' the legislative framework lacks a Before the enactment of the SEA, the power to develop environmental policies was only considered an implicit or inherent power of the Communities, necessary to ensure the establishment of the common market.' 9 8 However, national differences in environmental protection requirements for goods, products, and services eventually came to be viewed as trade restrictions and obstacles to the single market.1 9 9 As a result, the European Communities based a majority of its environmental policy actions on the general power to approximate200 and harmonize201 national laws. In addition, since the early 1970s, the European Communities implemented six Environmental Action Programs (EAPs), which set the Union-wide agenda for environmental policy. 202 Today, the protection of the environment is a primary goal of the European Union, and is recognized as a common principle among all Member States. 203 Environmental protection is also included as a provision in the "Charter of Fundamental Rights of the European Union," which states that "[a] high level of environmental protection and the improvement of the quality of the environment must be integrated into the policies of the Union and ensured in accordance with the principle of sustainable development." 2 04
While the Treaty on the Functioning of the European Union today still lacks any specific definition of the term environment, the term may be interpreted broadly. 205 The European Union has described the environment as the sum total of the factors "human beings, fauna and flora, soil, water, air, climate and the landscape, the inter-action between the factors mentioned in the first and second indents, material assets and the cultural heritage 
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The Role ofEnvironmental Action Programs
The Environmental Action Programs (EAPs) fulfill an important role in the environmental decision-making process of the European Union. The programs are enacted for three to ten years and function as a general guideline by identifying specific goals for Union-wide actions and developing specific environmental policies for the duration of the program.
08
The fifth 209 and sixth 21 0 EAPs are the most relevant to hydraulic fracturing of shale gas. The fifth EAP set long-term objectives towards the sustainability of and access to natural resources during the 1990s.
2 1 1 It also established the principle that effective environmental protection at the European Union level can only be achieved if the environmental impact is considered in all policy areas, including the energy sector. 212 In particular, the fifth EAP identified European Union energy policy as an important environmental objective, 2 1 3 calling for regulatory actions to address climate change, improve water resource management, and protect biodiversity. Appropriate initiatives in the different policy areas with the aim of meeting the objectives shall consist of a range of measures including legislation and the strategic approaches outlined in Article 3. These initiatives should be presented progressively and at the latest by four years after the adoption of this Decision"), archived at http://perma.cc/TE4T-QNWP. and waste management.28 With respect to the energy sector, the program aims at increasing energy efficiency and the use of renewable energy sources, while also reducing methane emissions during energy production. 219 
European Commission, Towards Sustainability, A European Community Programme of Policy and Action in
The Legislative Power to Enact Environmental Laws
The Treaty on the Functioning of the European Union (the Treaty or TFEU) also defines objectives of European Union environmental policy. Specifically, article 191 of the TFEU outlines five main objectives as the basis for environmental legislative actions at the Union level. The objectives are: (1) preserving, protecting and improving the quality of the environment; (2) protecting human health; (3) utilizing natural resources in a prudent and rational manner; (4) promoting environmental policies at the international level to deal with regional or worldwide environmental problems; and (5) combating climate change. 22 0 The implementation of these objectives may be achieved through two different decision-making procedures at the Union level. Depending on the impact a specific Union measure may have on Member States, legislative actions may be based on the "ordinary" 22 1 or the "special" decision-making procedure of the 222 Treaty.
The "ordinary" procedure is the default procedure by which the Union takes environmental policy actions. 223 After a proposal by the Commission and consultation with the Economic and Social Committee and the Committee of the Regions, legislation can only be enacted if the European Parliament and Council work together and agree on a common proposal.
224
If the Parliament and the Council do not agree, the act fails. The second legislative decision-making procedure is the "special" decision-making procedure. This procedure only requires that the Council consult the European Parliament, the Economic and Social Committee, and the Committee of the Regions. 226 The Council makes the final decision with or without the European Parliament's consent.
2 27 Decisions under the "special" decision-making procedure only require a unanimous vote by the Council, which effectively guarantees that Member State have control over the passage of legislation. 228 Any Member State that disagrees with a proposal is thus able to block legislation, making the enactment of Union law difficult if national interests are implicated. 229 Legislative acts that are subject to the TFEU's "special" or consultation procedure include measures that affect town and country planning, the quantitative management of water, certain types of land use, and a Member State's choice between energy sources and supply. 23 
0
Environmental concerns regarding hydraulic fracturing include quantitative water management and more generally relate to questions of energy sources and supply. As a result, many issues related to hydraulic gas fracturing in Europe may require two different legislative procedures, discussed above, and be heavily influenced by national self-interests. This in turn may not only prevent the enactment of a comprehensive and effective Union-wide framework addressing all environmental concerns related to fracturing, it may also threaten the achievement of the environmental protection objectives the Member States set for the European Union.231
B. Energy Policy in the European Union
Since the Founding Treaties, energy policy has been an essential part 232 of European economic integration.
In particular, energy policy was a 226. TFEU, supra note 187, art. 192(2); see also TFEU, supra note 187, arts. 19(1),  21(3), 48(7), 64(3), 113, 115, 127(6), 223, 289(2), 311, 312(2 
SEBASTIAN SCHULENBERG, DIE ENERGIEPOLITIK DER EUROPAISCHEN UNION: EINE KOMPETENZRECHTLICHE UNTERSUCHUNG UNTER BESONDERER BEROCKSICHTIGUNG FINALER
KOMPETENZNORMEN17-23 (Nomos ed. 2009).
main focus of the European Coal and Steel Community (ECSC) 233 and the Euratom Treaty, 2 34 providing "for a common policy with specific energy policy tools based on exclusive supranational powers vested in a central authority." 235 In addition, the Maastricht Treaty added "measures in the sphere[] of energy" 2 3 6 to the European Union's task to establish a common market by implementing common policies. 237 Yet, the Member States failed to agree on a more explicit power to implement Union-wide energy policies until the Treaty of Lisbon.
23 8 In fact, before the ratification of the Treaty of Lisbon, the primary basis for energy policy legislation was the Union's power to ensure the "establishment and functioning of the internal market" 239 and creation of environmental protection laws. 24 [Vol. 24:1 160 energy policy as: (1) ensuring the functioning of the energy market; (2) ensuring the security of the energy supply; (3) promoting energy efficiency, energy savings, and the development of new and renewable forms of energy; and (4) promoting the interconnection of energy networks. 243 The implementation of these objectives is defined "[i]n the context of the establishment and functioning of the internal market and with regard for the need to preserve and improve the environment.,244
Despite the inclusion of this new chapter on energy, the wording of article 194 seems to reinforce nothing more than the existing legislative trend in the EU and underscores that energy policy is only a horizontal Union policy, which does not exist in a vacuum. The inclusion of energy policy in a new chapter of the TFEU may therefore serve only to confirm and memorialize the already existing status-quo of European Union actions in the area of energy policy.
24 5 Nevertheless, one benefit may be the fact that European energy policy must now be decided by default through the "ordinary" legislative procedure, requiring the cooperation of the European Parliament.
246 Energy legislation that is "primarily of a fiscal nature" 247 must be adopted based on the "special" legislative procedure and requires Member State consent. 2 4 8 Overall, this change to the decision-making procedure in the area of energy policy may limit national self-interests when the European Union enacts measures relating to hydraulic fracturing.
Environmental and Energy Policy as Competing Powers
Environmental protection and energy policy are unavoidably overlapping policy areas. For example, while climate change and the protection of natural resources are key environmental concerns, the exploration and production of natural gas through hydraulic fracturing undoubtedly relates to the issue of energy supply and independence. Yet, 243 . TFEU, supra note 187, art. 194(1). 244. TFEU, supra note 187, art. 194(1). 245. See, e.g., Energy, supra note 241. 246. TFEU, supra note 187, art. 194(2). 247. TFEU, supra note 187, art. 194(3). 248. TFEU, supra note 187, art. 194(3). It is important to note that the reservation of Member States' national interests may always be greater in the energy sector when compared to environmental protection. Energy policy is not only more closely related to fiscal matters, but also national sovereignty. This conclusion is also evident when comparing the wording of article 194 with article 192 of the TFEU. Article 192 grants the European Union the power to take actions for the protection of the environment and allows decisionmaking based on the "special" legislative procedure. More importantly, the wording of article 192 requires that measures on energy sources and supply "significantly" affect Member States' choices. See TFEU, supra note 187, art. 192(2)(c). In contract, article 194(3) sets a much lower standard when requiring that a measure is "primarily" of a certain nature. See TFEU, supra note 187, art. 194(3); see also, RODI, supra note 239, art. 194, 13-14.
the exploration of shale gas is also associated with major environmental concerns such as air pollution, drinking water depletion, contamination and land use. It is unclear which of these two policy areas and respective Union powers should function as the appropriate legal basis for any specific Union measure involving hydraulic fracturing. This regulatory uncertainty is compounded by the fact that European Union measures in the area of energy policy, for at least two decades, have also been based on the European Union's powers to enact environmental protection laws.
249
Furthermore, since the implementation of the Treaty of Amsterdam, "environmental protection requirements" 250 must always "be integrated into the definition and implementation of' 251 all Union policies, including energy.
252
Choosing the appropriate legal basis for a European Union measure is significant for many reasons. The choice not only determines which decision-making procedure applies, but ultimately also determines to what extent Member States can get involved or whether Member States may be able to block the enactment of a specific law. Choosing the appropriate legal basis also directly impacts the validity of a Union measure and the ability of the Commission to enforce these laws.
In early 2013, the General Court addressed this issue in Republic of Poland v. European Commission, 253 holding that "the choice of the legal basis for a European Union measure must rest on objective factors which are amendable to judicial review, including in particular the purpose and the content of that measure." 25 4 In Republic of Poland, Poland disputed certain emission trading allowances.
255 A European Union directive 2 56 established a specific scheme for emission allowance trading in order to reduce greenhouse gas emissions throughout the Union. 257 Under the directive, the European Commission was given the responsibility to implement all necessary harmonizing measures, including the setting of benchmarks. 
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[Vol. 24:1 emission trading. 259 Poland contested this decision, challenging the legal basis of the directive and claiming that the Commission's decision to use natural gas as a benchmark was arbitrary and unjustified. 2 60 Poland asserted that the Commission's decision did not take the country's specific circumstances into consideration, 26 ' and would limit its sovereign right to determine the conditions for exploitation of its own energy resources.
26 2 Poland further contended that the answer to the question of whether a specific Union measure is based on the correct legal basis should be determined by considering all provisions of the Treaty in tandem, including the provisions protecting Poland's sovereign rights in the area of energy. 263 According to Poland, it never explicitly transferred any power regarding energy exploitation or source selection to the European Union and therefore these sovereign rights cannot be preempted by the European Union. 264 Poland also claimed that using natural gas as a reference benchmark would negatively impact the competitiveness of Polish companies using coal technology and over the long-term globally lead to an increase in greenhouse emissions. 265 Poland argued that many businesses, rather than reducing emissions, would move their manufacturing facilities to other countries where regulations of greenhouse gases are less stringent. 266 Finally, Poland also noted that Polish companies may be forced to purchase more gas technology, thereby increasing the overall need for natural gas in Poland, disrupting the country's energy balance and forcing it to change its energy policy.267
The General Court rejected all of Poland's arguments, holding that the directive regulating emission allowance trading was appropriately based on the European Union's power to enact environmental protection laws, and that the directive was focused on environmental policy rather than energy.
2 68 The Court further noted that, regardless of any reservation of sovereign rights in the energy sector, no general principle would prohibit 
268.
Id. 14 ("According to settled case-law, the choice of the legal basis for a European Union measure must rest on objective factors which are amenable to judicial review, including in particular the purpose and the content of that measure. In the present case, Directive 2003/87 was adopted on the sole legal basis of Article 175(1) EC and Article 10a of that directive is the only legal basis of the contested decision . . .").
Member States from assigning that right to the European Union in the area of environmental policy.
2 69 The Court went on to clearly distinguish between activities pertaining to environmental policy and those relating to energy policy. 27 0 It noted that energy policy is only a "sectoral competence" of the European Union 2 7 ' and acknowledged the independent and distinctive nature of environmental policy when compared to energy policy. 2 72 In sum, the General Court recognized that energy and environmental policy overlap, but remain independent and distinctive powers at the same time. In addition, the Court emphasized that the Union is not precluded from regulating the energy sector through its environmental policy powers as long as the decision to do so rests on objective factors and is subject to -273 judicial review.
V. REGULATORY APPROACH IN THE EUROPEAN UNION
A. Existing Regulatory Regime
There are at least nineteen EU Directives and Regulations that are relevant to shale gas exploration. 274 It is beyond the scope of this Article to discuss all of these acts and the applicable case law in more detail. 
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Instead, this Article focuses on a few examples of these laws and how they may apply to the regulation of shale gas fracturing.
Environmental Impact Assessments
The Strategic Environmental Assessment (SEA) Directive, 276 and the Environmental Impact Assessment (ELA) Directive, 2 7 7 provide a two-tier legal framework for conducting environmental impact assessments.
27 8 The EIA Directive may be considered the most important directive for shale gas fracturing. It ensures that environmental concerns are considered at the earliest stage of each fracturing project and well before a permit is issued. 279 Further, it ensures public involvement during the permit issuing process. 
a. Strategic Environmental Assessment
The SEA Directive establishes a minimum requirement 2 8
' by which Member States provide an environmental assessment of all national plans and programs that may significantly impact the environment.
2 82 The purpose of the SEA Directive is to provide national, regional, and local level regulatory authorities in all Member States with the necessary information to assess potential environmental risks and allow these authorities to consider them appropriately with the goal of achieving a high level of environmental protection. 283 The directive specifically requires that an environmental assessment be carried out for programs and plans that involve activities related to energy, waste management, water management, and land use. 284 The Member States are required to prepare reports in which the significant environmental effects and reasonable alternatives are identified, described, and evaluated.
28 5 The reports need to include explicit information on the effect of any of these activities on biodiversity, human Though not mentioned explicitly, the SEA Directive may apply to hydraulic fracturing activities in Europe. 287 As a result, any Member State regulatory authority could be required to carry out a strategic environmental assessment before the issuance of any shale gas exploration or production 288 permits.
b. Environmental Impact Assessment
The Environmental Impact Assessment (EIA) Directive 2 89 focuses on Member States' environmental impact assessments for public and private projectS 290 and contains the legal requirements to carry out such 291 assessments.
Member States are specifically required to ensure that before any regulatory permits are issued, "projects likely to have significant effects on the environment by virtue, inter alia, of their nature, size or location are made subject to a requirement for development consent and an [environmental] assessment with regard to their effects."
292
The EIA Directive applies to projects that generally involve the execution of construction works or other installations or schemes, 293 as well as "interventions in the natural surroundings and landscape including those involving the extraction of mineral resources."
294 Annexes I and II of the EIA Directive further qualify these definitions, 295 but distinguish between projects that require an obligatory 296 or a discretionary impact 297 assessment.
For example, under Annex I, an obligatory assessment is required for the "[e]xtraction of petroleum and natural gas for commercial purposes where the amount extracted exceeds 500 tonnes/day in the case of petroleum and 500[,]000 cubic metres/day in the case of gas. While the EIA Directive also lacks a direct reference to hydraulic shale gas fracturing, it is evident the Directive may apply to shale gas fracturing due to the environmental impacts of the fracturing process. 305 In practice, the option to conduct a discretionary environmental impact assessment may result in fewer impact assessments from being carried out. Where Member States retain discretionary powers under the EIA Directive, the conduct of an impact assessment is determined on a case-by-case examination or through the setting of certain thresholds by each Member State. 306 Member States ultimately retain the ability to make the final decision. 0 7 The EIA Directive only requires Member States to take the characteristics, location, and potential impact of a project into account, and nothing more. 308 The remaining discretion of the Member States thus leaves The EIA Directive is applicable to unconventional/shale gas activities. An EIA is mandatory for projects falling within Annex 1.14 (extraction of natural gas where the amount of gas extracted exceeds 500.000 m3 per day). For projects below this threshold (e.g. those mentioned in Annex II.2.d or II.2.e), a screening is required, in accordance with Articles 2(1), 4(2)-(4) and Annex III of the EIA Directive. Projects related to exploration of unconventional/shale gas are also subject to the requirements of the EIA Directive. It should be recalled that Annex II.2.d refers to 'deep drillings'. The environmental effects of unconventional/shale gas projects are likely to be significantly negative (in particular on soil, water, air, climate and landscape). This is why the decision on whether an EIA is needed should also take into account the precautionary principle. Under this principle, shale gas production projects would be subject to an EIA if it cannot be excluded, on the basis of objective information, that the project will have significant environmental effects. The precautionary principle also implies that in case of doubts as to the absence of significant effects, an EIA must be carried out. ample room for political decision-making based on national preferences, protectionism, and industry lobbying. 309 Member States that view fracturing as a high-risk activity may require environmental impact assessments, while other Member States that do not share similar views may not do so. This, in turn, may lead to significant legal uncertainty and regulatory differences between the Member States and mark the starting point of a regulatory race to the bottom in the European Union.
Based on information and data available from the US, specifically gas production in the Marcellus Shale in New York, a production rate of more than 250,000 cubic meters per day is unlikely for any well.
310 Anything higher than this would seem even more unrealistic in Europe, since the overall production rate in Europe will most likely be lower than in the US.
3 11 As a result, the threshold for a mandatory environmental impact assessment of 500,000 cubic meters per day under Annex I of the EIA Directive will be difficult to meet unless the total production rate of multiple wells is taken into account.
3 12 The EIA Directive allows such a cumulative impact analysis only in the context of Member States' discretionary powers and when no mandatory assessment is otherwise required. 1 This would once again seem to leave the ultimate decision over the conduct of an impact assessment and the application of a cumulative impact analysis to the Member States.
A recent Commission proposal aims at amending and updating the 314 The proposal does not directly refer to or single out hydraulic fracturing, but includes a number of important changes that may require a mandatory impact assessment for hydraulic fracturing projects. Overall, the new proposal includes an improved assessment procedure allowing for better coordination and integration of impact concerns under the EIA. 315 Specifically, a proposed mandatory ex-post monitoring requirement for industrial projects with significant adverse effects on the environment would also apply to hydraulic fracturing. 1 Also relevant is a newly proposed power for the Commission. Through a delegated act, the Commission may be able to amend the selection criteria for future impact assessments without Member State consent, allowing for a quicker adaptation of the Directive's application to new technologies, such as hydraulic fracturing, and environmental concerns associated with these technologies." This power bears greater significance when viewed in conjunction with yet another proposed amendment of the existing selection criteria in the Annex. The proposal includes the addition of new criteria or "characteristics of projects"' 3 18 that specifically relate to new environmental concerns, such as man-made risks related to new technologies. 1 If the European Parliament and the Council adopt the Commission proposal to amend the current EIA Directive, hydraulic fracturing could become subject to a mandatory environmental impact assessment, thereby resulting in fewer or no regulatory gaps among the Member States.
Water
The Water Framework (WF) Directive 320 and the Groundwater (GW) Directive 32 1 are the most important European Union laws dealing with water-related concerns and address the potential risk of water depletion and contamination from hydraulic fracturing. The main goal of the WF Directive is the promotion of sustainable water use and prevention and reduction of pollution of any surface, transitional, coastal, and ground water. 322 Each Member State is required to establish and implement various programs and national legislation that will allow the objectives of the WF Directive to be accomplished. 323 While the WF Directive contains only general provisions for the protection of groundwater, the GW Directive defines specific standards to prevent and control groundwater pollution of any kind. 324 Further water resource protection may be found under the Mining Waste Directive. 325 
See Commission Proposal for a Directive of the European Parliament and of the
a. Water Depletion and Pollution
Measures that control the abstraction and impoundment of fresh surface and groundwater are part of the WF Directive mandate. 326 Any of these actions require prior authorization by the Member State authorities and may only be exempt if these actions do not have any significant impact on the water status.
3 27 For surface waters, the WF Directive mandates the prevention of deterioration of these waters as well as their protection, enhancement, and restoration. 324. Groundwater Directive, supra note 321, art. 1(1 The infringement procedure is time consuming and not always very effective.
The GW Directive includes more specific measures to address potential groundwater pollution when compared to the WF Directive. The former specifically incorporates standards for a body of groundwater considered to be "of good chemical status." 337 The GW Directive also defines measures that need to be taken to prevent or limit inputs of pollutants into the groundwater.
3 38 At the same time, the Groundwater Directive only establishes a general requirement for Member States relating to the monitoring and protection of groundwater. 339 As such, the GW Directive does not directly apply to hydraulic fracturing installations, but may be indirectly applicable. 340 For example, the GW Directive may allow Member States to implement measures to limit the input of pollutants into 329. WF Directive, supra note 320, art. 4(b). 330. See, e.g., WF Directive, supra note 320, Annex I-II. Member States not only must designate the competent authorities, but also identify the location and boundaries of bodies of surface waters and carry out an initial characterization of all such bodies according to the mandate of the WFD. WF Directive, supra note 320, Annex I-II. For groundwater, the Member States must assess their uses and the degree to which they are at risk of failing the objectives set in the WF Directive. WF Directive, supra note 320, Annex I-II.
331. WE Directive, supra note 320, art. 11(7) ("The programmes of measures shall be established at the latest nine years after the date of entry into force of this Directive and all the measures shall be made operational at the latest 12 years after that date.").
332. WF Directive, supra note 320, art. the groundwater that would occur as a result of shale gas exploration or a well bore leakage. 34 ' But before such a determination could be made, however, a Member State would also have to establish that the wastewater is indeed a pollutant under the Directive.
b. Wastewater Treatment
The Mining Waste (MW) Directive 342 may also apply to hydraulic fracturing and cover the discharge of wastewater, flowback to surface waters, or injection of wastewater underground. Underground injections can result in polluted groundwater and contaminated aquifers. This Directive only applies to hydraulic fracturing, if the water from the hydraulic fracturing process is designated as a mining waste. Mining waste is defined broadly as any substance or object discharged or intended to be discharged by the operator of a mining facility.
3 4 5 The applicability of the MW Directive to shale gas may also be triggered by the Directive's definition of mineral resources. Mineral resources, like shale gas, are defined as naturally occurring deposits. 346 The MW Directive mandates that operators of extraction facilities take all necessary measures to avoid endangering human health or harming the environment. 347 Specifically, operators are obligated to draw up detailed waste management plans, among other things, to identify the categories of waste produced and the manner in which the operator will manage that waste. 348 The submission of the management plan is a prerequisite for any operating permit 349 and such a plan may need to include a major accident prevention policy as well as an internal emergency plan.
3 so Operators are required to submit waste management plans; however, they are only required to draw up major accident prevention policy and emergency plans if the waste facility proposed by the operator meets certain Directive does not cover any specific installation or the main purpose of any activity. 6 Rather, the Directive broadly focuses on activities that directly or indirectly introduce substances, vibrations, heat, or noise into the air, water, or land, that are harmful to human health or the environment. At most, the IPPC Directive is only relevant for two activities related to shale gas exploration. One of the activities includes "[c]ombustion installations with a rated thermal input exceeding 50 MW." 3 65 Flaring, which introduces heat and noise into the air as part of the fracturing procedure, 366 is not per se a combustion installation as defined by the Directive. As a result, only emissions from the diesel engines of drilling rigs may be covered. At the same time, it is uncertain whether a single drilling rig could exceed the Directive's 50 MW thermal input threshold. Based on US comparisons, the maximum thermal input of a standard 5,400 horsepower engine may reach no more than 8 MW. 367 As a result, the threshold set by the IPPC Directive to drilling rigs may require adding multiple installations and activities together.
368 While the Directive may allow for such an overall assessment of activities,369 a well operator may always be able to limit the actual number of drilling rigs used, thereby manipulating and preventing its applicability.
The second activity covered by the IPPC Directive, which is relevant to shale gas exploration, is waste management. 37 0 Together with the Waste Framework Directive,37 the IPPC applies to activities that produce hazardous waste, including explosive, highly flammable, irritant, harmful, toxic, carcinogenic, corrosive, mutagenic, and any other waste being capable of yielding, after its disposal, any other substance, possessing
